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the electroscope would retain a charge of negative electricity but
immediately lost a positive charge. This experiment does not
however show conclusively that positive electricity escapes more
easily than negative from a metal ipto a gas which is in the con-
dition in which it conducts electricity, because the same effect
would occur if the incandescent carbon filament produced a
negative electrification in the gas around it.

154.] The way in which the passage of electricity from metal
to gas, or vice versd, is facilitated by increasing the temperature
of the metal to the point of incandescence isfc illustrated by an
effect observed in the experiments on hot gases described in
Art. 37. It was found that when a current was passing between
electrodes immersed in a platinum tube at a bright yellow heat
and containing some gas, such as iodine, which conducts well, the
current was at once stopped if a large piece of cold platinum, foil
was lowered between the electrodes, although there was a strong
up-current of gas in the tube which prevented a cold layer of gas
being formed against the platinum foil: as soon, however, as the
foil became incandescent the current from one or two Leclanche
cells passed freely. It would appear, therefore, that even when
the gas is in the condition in which it conducts electricity freely,
some of the cathode potential difference will remain as long as the
cathode itself is not incandescent.

155.] The passage of electricity from a gas to a negative elec-
trode seems, as we shall see later, to require something equivalent
to chemical combination between the charged atoms of the metal
and the atoms of the gas which carry the discharge; and the
reason for the disappearance of the fall in potential at the cathode
when the latter is incandescent is probably due to this combina-
tion taking place under these circumstances much more easily
than when the electrode is cold.

156.] Warburg (Wied Ann. 31, p. 545, 1887 : 40. p. 1, 1890)
has made a valuable series of experiments on the circumstances
which influence the fall of potential at the cathode. He has in-
vestigated the effect produced on this fall by altering the gas,
the size and material of the electrodes, and the amount of im-
purity in the gas. Hittorf, as we have seen, had already shown
that as long as there is room for the negative glow to spread
over the surface of the cathode, the cathode fall in potential is
approximately independent of the intensity of the current. l<
